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(54) FOCAL LENGTH VARIABLE LIQUID CRYSTAL 
LENS 

(57) Abstract: 

PURPOSE: To provide the focal length variable liquid 
crystal lens which does not require polarizing plates cind 
is simple in construction. 

CONSTITUTION: A liquid crystal 8 having positive 
dielectric anisotropy is sealed between a pair of 
transparent substrates 1 and 4 to form a liquid crystal cell. 
The liquid crystal 8 turns to a cholesteric phase having 
the spiral structure of planar molecular arrangement at 
the time of non-impression of an electric field and turns to 
a nematic phase of homeotropin molecular arrangement 
when the liquid crystal is impressed with the electric field. 
The liquid crystal cell Is a PC type liquid crystal cell. The 
liquid crystal molecules are twisted and arranged by 360*' 
in the major axis direction thereof and the polarization 
components in all the directions of incident light with the 
liquid crystal molecules arranged in such a manner turn 
to extraordinary rays at the time of the non-impression of 
the electric field. The liquid crystal molecules gradusilly 
change the major axis direction thereof in the electric field 
direction when the liquid crystal is impressed with the 
electric field and, therefore, the apparent refractive index 
of the liquid crystal 8 changes continuously from the 
value to extraordinary light to the value to ordinary light for 
the polarization components of all the directions. The 
effect of varying the focal length is thus attained. 

COPYRIGHT: (C)1993JPO&Japio 




Printed from Mimosa 17:21 :29 



(43)i>MB ¥jS 5 ^0983)2^120 



(sDinta.' . mmn tmrnm^^ fi nmm^mm 

G 0 2 F 1/13 5 0 5 8806-2K 

C0 2B 3/00 Z S106-2K 

G 0 2 F 1/137 7610-2K 



(21)d}iE#^ 


1$fil73- 193183 


C71)*|IA 


000003207 














(22)a]IIB 


sprfi 3^0991) 1 B 




$tomsHmN3i'Bji#«! 








































WE 



































(54) i^mcn^wi m^mtmrnm^i^^x 



(57) [S|iii«;] 

im] mmii)^^x'W^i)mmtjtm^mMmL 




1 

|ffta?ilc^-fe;i/*^:;^ U-:h4)^iB^J(^ e,-B:A^ji5:=bo P 

10 

[000 1] 
[0 0 0 2] 

i^T^^S. mii. #MHS6 0 -50 5 1 o#<at$g{c 

lit. lyyxamf^^mu -Moimmm&xm^-sntc 

[0 0 0 3] :i®IS^U>XlcL$l^#RJ:(Z)3^Sf5«ffi 
?:PPAp-rs i:, m^mizj: U4>MLTV NSM^^li 

-fbS Its ^ i: fc J: u , iyyX(Dm.<^sm^mmzM-t 

[0 0 0 4] ^izMLxmmm\^-^-^r~mmM 

[0 0 0 5] 

[0 0 0 6] z:®J:e)'5cB3SI,^?.$:^t--5%®ilbT. 



4f W¥ 5 - 3 4 6 5 6 

2 

0-5 18 1 8■t<i5!$g^CBB5^$tlTV^S, 

[0 0 0 7] AM3^i4, ^^^^ca:3^-r^>2o®^)tfi)c 

l/>XA{ci3WSiHl6!D^InIi:W'5;ii^t9-*'!l/>XA 
fCAi*Lfe»^5:#;iS. z:<^>M3^^l*U>XAlcM 
LTMS)tii«i:«:-S„ L^cA^oT. Zl®4^T'l/>XA 

Lxm^ ly yxA<D^ti^-f(Dmi3frmim'^mzM't!s>m. 
i)^<^^mzm-^mtxmm\zmth. m,^smm. 

ammi:'^»^:itt/^x^&o z(OUyXAizMLX(D 
mn)m^^ltvyXBXlt'^^^tt£?>tzi!b. ^i)^ 

3t^4)-T'fes vyXAxnmziemir^umL^\t\^y 

xhxxt^M-io^mifxm.mit-^-r. ^^mmm<^n 
^i±^i-t^v vyxB x\-mn%\z^^^^m.6^h 
fjt^tzi^. JMa>\yyXA^zm'^m^^Mbr:L^tm 
mz. m^BuyxB(D^M-KDjmmimitLm.^m& 
-sm(Dmm^^»^ztizt£^. zz.x\ uyxAjsca^ 

,^mm^uyx<Dm&^mi:m ^zm.^-r^ i ^ izm 
fes^iitciu, &^vp?>-:^[^izMLxm.^m&-^<D 
iyyxtLxm¥^^zLiittj^^). Mmi^mmt&z. 
tfji<AM%(DU%i3\^izmmmz'^<^mi^-smx^ 

s uyXfri>:iti^x^^. 

[0 0 0 8] JlCDi-ifC. ±fB#0SHB6 0-5 18 18 

-^<i:i^lcBH5^$n^-m-#JiEKInr^MH^U>XT'li. iSit 

mziyyx^2^'^}i-t?>(ox\ m^imrnxu 
« u « < ^ s V ^ e) :^^mit±tmmizm. 

n^m.^sm^mBvyxi:m^t?> r t 

[0009] 

^uyxit. iyyx(Dm<mu mM^-t^fHmmiz 
e)icLf-m-?^aiES(rBrsE?ffi^L'>XT'feoT, «t^?sa-fe 



3 

[0 0 10] ±m^iy-i-i^mf}int. m^i^^^ 

SSlC^lt o fe^i«?'JS: t) o T V ^S 3 h V ^ -i » 

[0 0 11] 3ly:^7^Uy^?RS, ;*7-f5;i/:^^V 

='r^'v:7'i:®@9#lcfS;i:TO. stf^y^, itf>v^, 

1. 5tr<y5^, 2l^«y5^, (D^-^AMMX^Et 

3 6 0SliIteLTv\sz:i:S:VNV\ i tr-v5^G)*Si:« 
e51i:^©Il|iK*^3 6 OSlBlKbfei;$®*icDj?»$:VN 

tS®?g^*^ 0 . 5 >v f"® e>-|±A/^jg ?& *j o T#ft L# 

?R^^(DS«I*U 8 0^l^tvT»r%SZli;{C«cS„ 
[0012] 

um] ^^m<D^^sm^m^\yyxxit. rn^x 
itm-<Dm]fm. m^^mn^i^immmmiz^i- 

t>izmfii^r~mm^^KMLx, ^styt(D$>^^^1Jm 

[0 0 13] -fUT, 'ei^xtt?ai#5:^*ii-r'5ii. 

^s><Dx\ ±isjKM^o^mMym^^izMLxmB(D^ 
■^^»(Dm^mim'^mzM-t^m^ ^"^mzM-t^mt. 

So 

[0 0 14] 

a^T. 1 0i^mmizmm^*itzm i JS^3i«ii2 m 



(3) 5 - 3 4 6 5 6 

4 

1 mmmmm2(mmizm^&tir=.m i m^m st. y 

\y^)vuyxmL4 <D\H^mzm^-^t\,r=.m2mmmn 
m5t, mz mmmmm s oymmizm^-^ tit^mzm^ 

i:m±bxtssm^mm^-ti>:rTi<^iymn^ u 
-mnt, ±m^m^mzmx^tircm^8 ti)^^ 

^StlTVxSo Jfcfe, «|l®^i|miK22itJf^2S^ 

10 -5, tfc, mim^msRzymzm^mit, 
'^\^y^fimhxm^htz^(ox^^o 

[0 0 15] ±^y\/'i^}hvyxm>&At\^x\t, MjS, 

ggii^U 0 0 mm, jftf«v^;6^0. 0 5mm, m<OWck 
jSiSS*^^^; 1 9 /It m, Th^*^4 0 mmX 4 0 mmOH^ U' 
>X^&fflV^;t. ^rziy-;vmi<Dm-&it6 fimth 
fe. ZiniCj:U, sp;K?!/5yM i:7l/:^;i/b'>XS«4 
i:0)r^CD-fe;i/^-V'y:/ti6~2 5 AmtCfg^StlTV^ 

So 

20 [0016] ±13?^^ 8 1 LTli, >y iJ^tS^ 

(ZLI-1 84 0) {Z:h-^^JV^^v^^ y^m^B (C 
Bl 5)^:0. 8wt%^bTi^$aUJt*j©$:mi'^ 

tz. ztntmmMi5^ti^iE(Dm^x\ ^iatcfei-ts^-it 

A^JtCO 1 tr>y^CO:g$A^iit«Jl 9 Mm(Z)t;CDT'$>So 3 

y^VjN^ V%(6~14. 5;ttm)EI2 (DACOmSXltW. 
ffiS^^O. 5l^«y^(D^-B:/i^jg5:tit., -fe^bdiJ^r «y >^ 
tl^iz^^^ (14. bi)^<t,2 5 ti m) m20h (DdmXit 

[0 0 17] :^^mcDM.^mimmm^\yyxxit. 

40 T, :¥immm(Dm,^m&m.m^iyyxizAM-t&AM 
mzi5ii^s>^yp^:^\ii}<Dmmci^t)m'^^tf£^. 

[0 0 18] -lE-LT, n^^mwt^t m3(0'^ 

i;mzmm-t^<Dx\ ±m^M^(Dm^mi^^izM 
mzM-r^mtxmmizmitu M.^mmm(D^m 
[0 0 19] Lfe^'toT, ^mmm(Dm,^^-^mm 

50 ii*tg?:^ffl-rszii:;fe<, Alt3t<o{i^:& 



5 

[0020] 

[01] 



5 - 3 4 6 5 6 

6 

[122] ±mm^miM^m^uyx<DmM-fmmwK 
iiii2iai^m nti/-)m. 8ii?ij[^T*fes. 

[EI2] 




[EI3] 




